






UNIVERSITI SAINS MALAYSIA 
 
First Semester Examination  








Duration : 3 hours 






Please check that this examination paper consists of NINE pages of printed 
materials before you begin the examination. 
 
[Sila pastikan bahawa kertas peperiksaan ini mengandungi SEMBILAN muka 
surat yang bercetak sebelum anda memulakan peperiksaan ini.] 
 
 
Instructions: Answer FIVE (5) questions. 
 
[Arahan: Jawab LIMA (5) soalan.] 
 
 
In the event of any discrepancies, the English version shall be used. 
 
[Sekiranya terdapat sebarang percanggahan pada soalan peperiksaan, versi 
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1. (a) If the random variable X has probability function   ,)(
2
1 xxf   x = 1, 2, 
3, …, find the moment generating function, mean and variance for X.  
 
[ 30  marks ] 
 
(b)  Let the joint density function for 1X  and 2X  be 




1 xx 10 21  xx  and zero elsewhere. 
 
(i) Find the conditional density function of 1X , given 22 xX  . 
 
(ii) Find the conditional mean of 1X , given 22 xX  . 
 
(iii) Find the conditional variance of 1X , given 22 xX  .  
 
[ 40   marks] 
 







  > 0; 0 < x <  and zero elsewhere. 
 
(i) If X = 2 is the mode for the distribution, what is the value of the 
parameter ? 
 
(ii) Hence, find the value of  P(X < 9.49).      




1. (a)  Jika pembolehubah rawak X mempunyai fungsi kebarangkalian 
  ,)(
2




(b)  Biarkan fungsi ketumpatan tercantum bagi 1X  and 2X  sebagai 




1 xx   10 21  xx  dan sifar di tempat lain. 
 
(i) Cari fungsi ketumpatan bersyarat bagi 1X , diberi 22 xX  . 
 
(ii) Cari min bersyarat bagi 1X , diberi 22 xX  . 
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  > 0; 0 < x <  dan sifar di tempat lain. 
 
(i) Jika X = 2 adalah mod bagi taburan tersebut, apakah nilai bagi 
parameter ? 
 
(ii) Seterusnya, cari nilai P(X < 9.49).     




2. (a)  A random sample of size n = 6 is taken from the probability density 
function 2( ) 3 ,0 1.Yf y y y    Find the probability of the order statistics 
5( 0.75).P Y    
[ 30  marks ] 
 
(b)  Use the fact that 2 2( 1)n S   is a chi square random variable with n – 1 









 .    
[ 20  marks ] 
 
(c)  Let nYYY ,...,, 21  be a random sample from a normal distribution. Use the 
statement in (b) to prove that S2 is consistent for σ2.    
[ 20 marks ] 
 
(d)  Let nXXX ,...,, 21  represent a random sample from the Be() distribution. 
If the prior distribution of  is given by      0,1θ θg I  , find the posterior 
Bayes estimator of (1) with respect to the prior pdf  θg . 
 




2.  (a)  Suatu sampel rawak bersaiz n = 6 diambil daripada fungsi ketumpatan 
kebarangkalian 2( ) 3 ,0 1.Yf y y y    Cari kebarangkalian statistik tertib 
5( 0.75).P Y    
[ 30  markah ] 
  
(b)  Gunakan hakikat bahawa  2 2( 1)n S   adalah pembolehubah rawak khi 











     [ 20 markah ] 
…4/- 
[MST561] 
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(c)  Biarkan nYYY ,...,, 21 sebagai suatu sampel rawak daripada taburan normal. 
Gunakan kenyataan di (b) untuk membuktikan bahawa  S2 adalah konsisten 
bagi σ2.          
 [ 20  markah ] 
 
(d)   Biarkan nXXX ,...,, 21  mewakili suatu sampel rawak daripada taburan 
Be(). Jika taburan prior bagi  diberi oleh      0,1θ θg I  , cari 
penganggar Bayes posterior bagi (1) terhadap fungsi ketumpatan 
kebarangkalian prior  θg . 









,   0,  0
( , )















. (Hint: Let T = X1) 
 
[ 30  marks ] 
 























X  find the distribution for 
































          
[ 30  marks ] 
(c)  Assume nXXX ,...,, 21  to be a random sample from a distribution with 









 xexxf   0 < x < ,   > 0. 
 
(i) Find a statistic which is complete and sufficient for . 
 
(ii) Find a maximum likelihood estimate for .    
[ 40 marks ] 
…5/- 
[MST561] 
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selainnya  ,    0















(Petunjuk: Biarkan T = X1  ).  
 
 [ 30 markah ] 
 
























































             
[ 30 markah ] 
 
(c) Andaikan nXXX ,...,, 21  sebagai suatu sampel rawak daripada taburan 









 xexxf   0 < x < ,   > 0. 
 
(i)  Cari suatu statistik yang cukup dan lengkap bagi . 
 
(ii)  Cari suatu anggaran kebolehjadian maksimum bagi .  
















exxf  0 < x < , 0 <  < 1,  and zero elsewhere. 
 
(i) If nXXX ,...,, 21  is a random sample from this distribution, find a 
complete sufficient statistic for . 
 
(ii) Find the uniformly minimum variance unbiased estimator 
(UMVUE) for . 
[ 30 marks ] 
…6/- 
[MST561] 
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(b)   Let nXXX ,...,, 21  be a random sample with density 
function ).();( )1,0(
1 xIxxf   
 
  Find a 100 percentage confidence interval for . 
[ 30 marks ] 
 
(c) Assume that nXXX ,..., 21  is a random sample from a distribution which 
has the density function );();( )1,0(
1 xIxxf    > 0. 
 







)log(  and show that Q is a 
pivotal quantity given that – log Xi has an exponential distribution 
with parameter α. 
 
(ii) Find the 95 percent confidence interval for  when n = 30.    
 
(iii) Find an approximate 95 percent confidence interval for  when n = 
30. 
 
(iv) Compare and comment on the length of both confidence intervals in 
(ii) and (iii) above. 
















exxf  0 < x < , 0 <  < 1, dan sifar di tempat lain. 
 
(i) Jika nXXX ,...,, 21  ialah suatu sampel rawak daripada taburan ini, 
cari statistik cukup lengkap bagi . 
 
(ii) Cari penganggar saksama bervarians minimum secara seragam 
(PSVMS) bagi .        
  
[ 30  markah ] 
 
(b)  Biarkan nXXX ,...,, 21  menandai suatu sampel rawak dengan fungsi 
ketumpatan  ).();( )1,0(
1 xIxxf   Cari suatu selang keyakinan 100 
peratus bagi .    
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(c)  Andaikan nXXX ,..., 21  suatu sampel rawak daripada taburan yang 
mempunyai fungsi ketumpatan );();( )1,0(
1 xIxxf    > 0. 
 







)log(  dan tunjukkan bahawa Q ialah 
kuantiti pangsian diberi – log Xi mempunyai taburan eksponen 
dengan parameter α 
 
(ii) Cari suatu selang keyakinan 95 peratus bagi  apabila n = 30.    
 
(iii) Cari suatu selang keyakinan hampiran 95 peratus bagi  apabila n 
= 30. 
 
(iv) Bandingkan dan komen tentang panjang kedua-dua selang 
keyakinan dalam (ii) dan (iii) di atas. 




5. (a)  State the definition of a uniformly most powerful (UMP) test. 
 
 [ 10 marks ] 
 
(b)   Let nXXX ,...,, 21  represent a random sample of size n from a G(2,) 
distribution. 
 
(i) Find the uniformly most powerful test for testing 1:0 H  vs. 
1:1 H . 
 
(ii) The following test is used for testing 2:0 H  vs. 2:1 H  : 
Reject 0H  if cX   1 . Find c so that the size of the test is 0.1. 
 
[Assume that n is sufficiently large so that the central limit theorem can be 
used to find an approximate value of c]. 
[ 50 marks ] 
 
(c) Let nXXX ,...,, 21  represent a random sample from a N(,1) distribution. 
Find the generalized likelihood-ratio test for testing 00 : H  vs. 
01 : H . 
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5.   (a)  Nyatakan definisi ujian paling berkuasa secara seragam (UPBS). 
 
[ 10 markah ] 
 
(b)   Biarkan nXXX ,...,, 21  mewakili suatu sampel rawak saiz n daripada 
taburan G(2,). 
 
(i) Cari ujian paling berkuasa secara seragam untuk menguji 
1:0 H  lawan 1:1 H . 
 
(ii) Ujian berikut digunakan untuk menguji 2:0 H  lawan 
2:1 H  : Tolak 0H  jika cX   1 . Cari c supaya saiz ujian 
ialah 0.1. 
 
[Andaikan bahawa n adalah cukup besar supaya teorem had memusat 
dapat digunakan untuk mencari suatu nilai hampiran bagi c]. 
 
[ 50 markah ] 
 
(c) Biarkan nXXX ,...,, 21  mewakili suatu sampel rawak daripada taburan 
N(,1). Cari ujian nisbah kebolehjadian teritlak bagi menguji 00 : H  
lawan 01 : H . 
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